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technical note:

SUPPLEMENTARY DATA ON MARK II
LIGHTWEIGHT PREFABRICATED
PORTABLE WANIGAN

R. C. Towne and H. R. Harrison, BUC, USHN

U.S. Naval Civil Engineering Research end Evaluation Laboratory
Port Huereme, California



INTRODUCTION

This technical note includes (i) suppliemencary data on the
manner and methnd of sesling the parel joints i +bhe Mark II,
lighZweight, prefabricated, periedle warigea, (2) additional
information on movement between the naneis wren tne wanigan is

underwey and (3) vericus rethods cf securing the wanigan to the
carrier sled.

Tre prototyre warigan, &8 originally conctructed ard tested,

is deseribed in a report entitled "Construccion and Test of a
Lightweight, Prefabricated, Portable Warigan"l. In order to
determinc the structural adequacy of the individual wanigan
parts, additional tests were made and evaluated in a supple-
rentary report entitled "Mark II Lightweich*, Prefatricated,
Portaole Wanigaa, Trail Tests Cver Simulated Arctic Terrain'<.

To augment the date contained in the supplementarv report, ad-
¢itional tests ware authorized unier Project NV-013 02B-2 by

the Bureau of Yards and Docis.

The tests performed included determination cf the coupres-
sive strength of the rubber-gasket joint sealer, measurement of
tension in the wanigan tie-rods when under lcad, and rain tests
to ascertain the exteat of leakage with the transverse inlei-
panel Jjoint spacing compressed to the l/h-in. clearance shown
on Bureau of Yards and Docks Drawing No. 468,608.

JOINT SEALING

The Tirst supplewentary report2 states thst, in compres-
8inn tests or strips of the rubber gesket join*: sealer, s unit
ferece cf 23.8 198 vas required to comprees each lireel inch of
gasket to a tnickunees of l/h-in. A cveview of the original data
shows tra% tris unit force, 20.8 1bs, wes roguired to corpress
a lineal inch of panel joint or, since there are two gaskets
in a joint, two lineal inches of gasket. Additional compres-
sion tests med~ in Cctcher 1250 found *“hat in 33 tzets an aver-
age uait force of 27.6 1lbe per lineal iach of punel joint was
requirei to compress the Joints +o0 l/h-in, Resrlts cf the in-
dividual lests ave givean ia Teble 1.

Ccmpression tests on the panel joints in the zerembled
vanigan were mede using the assomdly harnesst rodifizd by re-
placing for test purposes tae tourvr 3/b-in. d:ameter longitu-
dinal rods used in the original rarress with 1-in. diameter
rods. Further, these l-in. rods were equippel wita SR-4
electrical strain gages in order to observe the tensinn in



cach red whea 4he transverse penel joints were clached to 1/k-in.
as snown in Figure 1. Buckling of the lightweignht pilywood panei.
skins permitted irregularities in the joints, and a unifcrm
1/4-in. joint width was not obtained. This lack of uniformity
in the panel Joints resulted in a variance in the tension in

the four longitudinel tie-rode. The recorded tensicns with an
average jolnt wideh of 1/L-in. were 2223 1lus, 2340 1lbs, 1989 lus,
and 3463 1bs giving an aversge tension for each rod of 2504 1bvs.

in the simulated rain vest with the Jjoints cumpressed to
an average width »f 1/lb-in., leekage was observed in the ceil-
ing around thLe kiee biaces. Thie leakage was atiributed in
part to the buckling of the vplywood panel gkine resulting in
distortion ¢f the ranel frames and in part to trhe presence of
the nnee braces in the Joints.

PANEL MOVEMENT

Shif+ing be*ween parels when the wanigen Iis und2rway vas
weasured ia simulated Arctic tia:l tests, and tiie results are
in the first surplemeantary report<. 7To augnent tne informa-
tion incluvded in thet report Figure 2 has beern inz:luded to
show the location of the uaich lines used to meusure the move-
nment. Further, the maximum amount of movement at each loca-
tion is shown and, as indicated by the plus and wminus signs,
the movement between thne match lines can be in either direc-
tion,

TIE DOWN METHODS

Three methods of securing the wanigan to the sled deck
have been considered in these tests, namely, steel strap tie-
dowrs, leg screws through the wanigan floor %o the sled deck,
aat & lz2-in. aigh, guurd rail fitled into tue stake pockets
on the slea. JTn the tests condvcted on tre Mark IT wsnigan,
the stecl etren tle-Covn method ras usedl exclusively wita
satisfactory cesultsS. Tests of the other methoas under
simulated Arctic treil conditiors w2re not consiceved war-
rantel; however, all three methols have bueen incoipciated in
testing the Mark Iil wanigan, as authorized under Project
NY-0l3 2ZB-3, et P+, Ravrov, Alaska during *ha 1050-51 sea-
son. Results of these testus vili be included in repcrts on
that »rojecst.

CONCLUSICNS

Compression of the transverse panel joinks to l/h-in.
by means of the tie-rod harness aid not entirely ston leak-
age of water into a wanigsa subjJucted 10 2 similated rain;
however, this leekage wus nateriaily reduced over +that ob-
served in previous testse, where the panel Joints were not

n



c¢’nched ur to l/h-in, Stiffening of the panels to prevent
buckling when sufficiant compression is aprlied to cinch up
the Jjoints should eliminate the leakage.

In & prefabtricated panel-type wanigan employing the
gasket material, with a unit compressive force of 27.6 lbs
“per lineal inck of loint, computations indicate that a tie-
rod huraess empioying Tfour B/S-in. diemetar loagitudinal
st2el tie-rods wonld prove ratisfactory for cinching the
pan2l joiuts and holding then ir »nlace.

Further development and testing of lightweight, portable
wanigains and component parts will te prccessed uader Project
NY-013 02B-3. 7his supplementary reporv, therefore, concludes
work on this project.
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Toeble 1, Commressive Toste on Strins of Runber Casket Material
Used a3 Sesler between Panel Joints.

Unit force shown is amount required to compress gesket to
2/4-ia. thickness.

Test No. Unit Force Test No. Unit Force
1bs/1lin-ia. 1ts,/1in-in.

One strip o1l gasket

1 12.5 1k 13.5
2 11.5 15 16.0
3 13.0 16 1.0
L 11.5 17 15.5
5 13.5 18 15.0
o 13.0 19 ik.s
7 12.0 c0 1.0
3 12.5 21 1€.0
9 11.0 22 15.5
10 14.5 23 16.0
11 i4.0 24 16.6
12 12.5 25 15.5

Two strips of gasket (normal panel joint)

1 2€.0 5 26.5
2 25.0 6 27.0
3 28.0 7 26.5
4 2h.5 8 36.0



Figure 1. Panel joint compressed to a i-in.
in width. Lower end of one iinee brace can
be seen immediately above the ruler.
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Figure 2. Location of natch lines on Wanigan
panels. liazirrwl awiount of vertical shifting
at each lettered location is shown in the legend.
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